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4 <110> APPLICANT: HAN, XIANG-YANG 

5 PHAM, AUDREY S. 

7 <120> TITLE OF INVENTION: METHOD OF DETERMING A SPECIES OF A BACTERIUM 
9 <130> FILE REFERENCE: 01-001 

11 <140> CURRENT APPLICATION NUMBER: 10/697, 802A 

12 <141> CURRENT FILING DATE: 2003-10-31 
14 <160> NUMBER OF SEQ ID NOS : 145 

16 <210> SEQ ID NO: 1 

17 <211> LENGTH: 1383 

18 <212> TYPE: DNA 

19 <213> ORGANISM: Mycobacterium abscessus 

21 <400> SEQUENCE: 1 

22 acatgcaagt cgaacgggaa aggcccttcg gggtactcga gtggcgaacg ggtgagtaac 60 
2 3 acgtgggtga tctgccctgc actctgggat aagcctggga aactgggtct aataccggat 120 
24 aggaccacac acttcatggt gagtggtgca aagcttttgc ggtgtgggat gagcccgcgg 180 
2 5 cctatcagct tgttggtggg gtaatggccc accaaggcga cgacgggtag ccggcctgag 240 

26 agggtgaccg gccacactgg' gactgagata cggcccagac tcctacggga ggcagcagtg 300 

27 gggaatattg cacaatgggc gcaagcctga tgcagcgacg ccgcgtgagg gatgacggcc 360 

28 ttcgggttgt aaacctcttt cagtagggac gaagcgaaag tgacggtacc tacagaagaa 420 

29 ggaccggcca actacgtgcc agcagccgcg gtaatacgta gggtccgagc gttgtccgga 480 

30 attactgggc gtaaagagct cgtaggtggt ttgtcgcgtt gttcgtgaaa actcacagct 540 

31 taactgtggg cgtgcgggcg atacgggcag actagagtac tgcaggggag actggaattc 6 00 

32 ctggtgtagc ggtggaatgc gcagatatca ggaggaacac cggtggcgaa ggcgggtctc 660 

33 tgggcagtaa ctgacgctga ggagcgaaag cgtgggtagc gaacaggatt agataccctg 720 

34 gtagtccacg ccgtaaacgg tgggtactag gtgtgggttt ccttccttgg gatccgtgcc 780 

35 gtagctaacg cattaagtac cccgcctggg gagtacggtc gcaagactaa aactcaaagg 840 

36 aattgacggg ggcccgcaca agcggcggag catgtggatt aattcgatgc aacgcgaaga 900 

37 accttacctg ggtttgacat gcacaggacg tatctagaga taggtattcc cttgtggcct 960 

38 gtgtgcaggt ggtgcatggc tgtcgtcagc tcgtgtcgtg agatgttggg ttaagtcccg 1020 

39 caacgagcgc aacccttgtc ctatgttgcc agcgggtaat gccggggact cgtaggagac 1080 

40 tgccggggtc aactcggagg aaggtgggga tgacgtcaag tcatcatgcc ccttatgtcc 1140 

41 agggcttcac acatgctaca atggccagta cagagggctg cgaagccgta aggtggagcg 12 00 

42 aatcccttaa agctggtctc agttcggatt ggggtctgca actcgacccc atgaagtcgg 1260 

43 agtcgctagt aatcgcagat cagcaacgct gcggtgaata cgttcccggg ccttgtacac 132 0 

44 accgcccgtc acgtcatgaa agtcggtaac acccgaagcc agtggcctaa ccttttggag 1380 

45 gga 1383 

48 <210> SEQ ID NO: 2 

49 <211> LENGTH: 1454 

50 <212> TYPE: DNA 

51 <213> ORGANISM: Mycobacterium avium 

53 <400> SEQUENCE: 2 

54 gacgaacgct ggcggcgtgc ttaacacatg caagtcgaac ggaaaggcct cttcggaggt 60 

55 actcgagtgg cgaacgggtg agtaacacgt gggcaatctg ccctgcactt cgggataagc 120 
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56 ctgggaaact gggtctaata ccggatagga cctcaagacg catgtcttct ggtggaaagc 180 

57 ttttgcggtg tgggatgggc ccgcggccta . tcagcttgtt ggtggggtga cggcctacca 240 

58 aggcgacgac gggtagccgg cctgagaggg tgtccggcca cactgggact gagatacggc 300 

59 ccagactcct acgggaggca gcagtgggga atattgcaca atgggcgcaa gcctgatgca 360 

60 gcgacgccgc gtgggggatg acggccttcg ggttgtaaac ctctttcacc atcgacgaag 420 

61 gtccgggttt tctcggattg acggtaggtg gagaagaagc accggccaac tacgtgccag 480 

62 cagccgcggt aatacgtagg gtgcgagcgt tgtccggaat tactgggcgt aaagagctcg 540 

63 taggtggttt gtcgcgttgt tcgtgaaatc tcacggctta actgtgagcg tgcgggcgat 600 

64 acgggcagac tagagtactg caggggagac tggaattcct ggtgtagcgg tggaatgcgc 660 

65 agatatcagg aggaacaccg gtggcgaagg cgggtctctg ggcagtaact gacgctgagg 720 

66 agcgaaagcg tggggagcga acaggattag ataccctggt agtccacgcc gtaaacggtg 780 

67 ggtactaggt gtgggtttcc ttccttggga tccgtgccgt agctaacgca ttaagtaccc 840 

68 cgcctgggga gtacggccgc aaggctaaaa ctcaaaggaa ttgacggggg cccgcacaag 900 

69 cggcggagca tgtggattaa ttcgatgcaa cgcgaagaac cttacctggg tttgacatgc 960 

70 acaggacgcg tctagagata ggcgttccct tgtggcctgt gtgcaggtgg tgcatggctg 1020 

71 tcgtcagctc gtgtcgtgag atgttgggtt aagtcccgca acgagcgcaa cccttgtctc 1080 

72 atgttgccag cgggtaatgc cggggactcg tgagagactg ccggggtcaa ctcggaggaa 1140 

73 ggtggggatg acgtcaagtc atcatgcccc ttatgtccag ggcttcacac atgctacaat 1200 

74 ggccggtaca aagggctgcg atgccgtaag gttaagcgaa tccttttaaa gccggtctca 1260 

75 gttcggattg gggtctgcaa ctcgacccca tgaagtcgga gtcgctagta atcgcagatc 132 0 

76 agcaacgctg cggtgaatac gttcccgggc cttgtacaca ccgcccgtca cgtcatgaaa 13 80 

77 gtcggtaaca cccgaagcca gtggcctaac ccttttggga gggagctgtc gaaggtggga 1440 

78 tcggcgattg ggac 1454 

82 <210> SEQ ID NO: 3 

83 <211> LENGTH: 1421 

84 <212> TYPE: DNA 

85 <213> ORGANISM: Mycobacterium bovis 

87 <400> SEQUENCE: 3 

88 ggcggcgtgc ttaacacatg caagtcgaac ggaaaggtct cttcggagat actcgagtgg 6 0 
89 , cgaacgggtg agtaacacgt gggtgatctg ccctgcactt cgggataagc ctgggaaact 120 

90 gggtctaata ccggatagga ccacgggatg catgtcttgt ggtggaaagc gctttagcgg 180 

91 tgtgggatga gcccgcggcc tatcagcttg ttggtggggt gacggcctac caaggcgacg 240 

92 acgggtagcc ggcctgagag ggtgtccggc cacactggga ctgagatacg gcccagactc 300 

93 ctacgggagg cagcagtggg gaatattgca caatgggcgc aagcctgatg cagcgacgcc 360 

94 gcgtggggga tgacggcctt cgggttgtaa acctctttca ccatcgacga aggtccgggt 42 0 

95 tctctcggat tgacggtagg tggagaagaa gcaccggcca actacgtgcc agcagccgcg 480 

96 gtaatacgta gggtgcgagc gttgtccgga attactgggc gtaaagagct cgtaggtggt 540 

97 ttgtcgcgtt gttcgtgaaa tctcacggct taactgtgag cgtgcgggcg atacgggcag 600 

98 actagagtac tgcaggggag actggaattc ctggtgtagc ggtggaatgc gcagatatca 660 

99 ggaggaacac cggtggcgaa ggcgggtctc tgggcagtaa ctgacgctga ggagcgaaag 720 

100 cgtggggagc gaacaggatt agataccctg gtagtccacg ccgtaaacgg tgggtactag 780 

101 gtgtgggttt ccttccttgg gatccgtgcc gtagctaacg cattaagtac cccgcctggg 840 

102 gagtacggcc gcaaggctaa aactcaaagg aattgacggg ggcccgcaca agcggcggag 900 

103 catgtggatt aattcgatgc aacgcgaaga accttacctg ggtttgacat gcacaggacg 960 

104 cgtctagaga taggcgttcc cttgtggcct gtgtgcaggt ggtgcatggc tgtcgtcagc 1020 

105 tcgtgtcgtg agatgttggg ttaagtcccg caacgagcgc aacccttgtc tcatgttgcc 1080 

106 agcacgtaat ggtggggact cgtgagagac tgccggggtc aactcggagg aaggtgggga 1140 

107 tgacgtcaag tcatcatgcc ccttatgtcc agggcttcac acatgctaca atggccggta 1200 

108 caaagggctg cgatgccgcg aggttaagcg aatccttaaa agccggtctc agttcggatc 1260 
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109 ggggtctgca actcgacccc gtgaagtcgg agtcgctagt aatcgcagat cagcaacgct 1320 

110 gcggtgaata cgttcccggg ccttgtacac accgcccgtc acgtcatgaa agtcggtaac 1380 

111 acccgaagcc agtggcctaa cccttgggag ggagctgtcg a 1421 

114 <210> SEQ ID NO: 4 

115 <211> LENGTH: 1439 

116 <212> TYPE: DNA 

117 <213> ORGANISM: Mycobacterium chelonae 

119 <400> SEQUENCE: 4 

120 gacgaacgct ggcggcgtgc ttaacacatg caagtcgaac gggaaaggcc cttcggggta 60 

121 ctcgagtggc gaacgggtga gtaacacgtg ggtgatctgc cctgcactct gggataagcc 12 0 

122 tgggaaactg ggtctaatac cggataggac cacacacttc atggtgagtg gtgcaaagct 180 

123 tttgcggtgt gggatgagcc cgcggcctat cagcttgttg gtggggtaat ggcccaccaa 240 

124 ggcgacgacg ggtagccggc ctgagagggt gaccggccac actgggactg agatacggcc 300 

125 cagactccta cgggaggcag cagtggggaa tattgcacaa tgggcgcaag cctgatgcag 360 

126 cgacgccgcg tgagggatga cggccttcgg gttgtaaacc tctttcagta gggacgaagc 420 

127 gaaagtgacg gtacctacag aagaaggacc ggccaactac gtgccagcag ccgcggtaat 480 

128 acgtagggtc cgagcgttgt ccggaattac tgggcgtaaa gagctcgtag gtggtttgtc 540 

129 gcgttgttcg tgaaaactca cagcttaact gtgggcgtgc gggcgatacg ggcagactag 600 

130 agtactgcag gggagactgg aattcctggt gtagcggtgg aatgcgcaga tatcaggagg 660 

131 aacaccggtg gcgaaggcgg gtctctgggc agtaactgac gctgaggagc gaaagcgtgg 72 0 

132 gtagcgaaca ggattagata ccctggtagt ccacgccgta aacggtgggt actaggtgtg 780 

133 ggtttccttc cttgggatcc gtgccgtagc taacgcatta agtaccccgc ctggggagta 840 

134 cggtcgcaag actaaaactc aaaggaattg acgggggccc gcacaagcgg cggagcatgt 900 

135 ggattaattc gatgcaacgc gaagaacctt acctgggttt gacatgcgca ggacgtatct 960 

136 agagataggt attcccttgt • ggcctgcgtg caggtggtgc atggctgtcg tcagctcgtg 1020 

137 tcgtgagatg ttgggttaag tcccgcaacg agcgcaaccc ttgtcctatg ttgccagcgg 1080 

138 gtaatgccgg ggactcgtag gagactgccg gggtcaactc ggaggaaggt ggggatgacg 1140 

139 tcaagtcatc atgcccctta tgtccaggct ttcacacatg ctacaatggc cagtacagag 1200 

140 ggctgcgaag ccgcaaggtg gagcgaatcc cttaaagctg gtctcagttc ggattggggt 1260 

141 ctgcaactcg accccatgaa gtcggagtcg ctagtaatcg cagatcagca acgctgcggt 1320 

142 gaatacgttc ccgggccttg tacacaccgc ccgtcmcgtc atgaaagtcg gtaacacccg 1380 

143 aagccagtgg cctaaccttt tggagggagc tgtcgaaggt gggatcggcg attgggacg 1439 

147 <210> SEQ ID NO: 5 

148 <211> LENGTH: 1482 

149 <212> TYPE: DNA 

150 <213> ORGANISM: Mycobacterium farcinogenes 

152 <400> SEQUENCE: 5 

153 cgaacgctcg cggcgtgctt aacacatgca agtcgaacgg aaaggccctt cggggtactc 60 

154 gagtggcgaa cgggtgagta acacgtgggt gatctgccct gcactttggg ataagcctgg 120 

155 gaaactgggt ctaataccgg ataggaccac gcgcttcatg gtgtgtggtg gaaagctttt 180 

156 gcggtgtggg atgggcccgc ggcctatcag cttgttggtg gggtaatggc ctaccaaggc 240 

157 gacgacgggt agccggcctg agagggtgac cggccacact gggactgaga tacggcccag 300 

158 actcctacgg gaggcagcag tggggaatat tgcacaatgg gcgcaagcct gatgcagcga 360 

159 cgccgcgtga gggatgacgg ccttcgggtt gtaaacctct ttcaataggg acgaagcgca 420 

160 agtgacggta cctatagaag aaggaccggc caactacgtg ccagcagccg cggtaatacg 480 

161 tagggtccga gcgttgtccg gaattactgg gcgtaaagag ctcgtaggtg gtttgtcgcg 540 

162 ttgttcgtga aaactcacag cttaactgtg ggcgtgcggg cgatacgggc agactagagt 600 

163 actgcagggg agactggaat tcctggtgta gcggtggaat gcgcagatat caggaggaac 660 

164 accggtggcg aaggcgggtc tctgggcagt aactgacgct gaggagcgaa agcgtgggga 720 
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165 gcgaacagga ttagataccc tggtagtcca cgccgtaaac ggtgggtact aggtgtgggt 780 

166 ttccttcctt gggatccgtg ccgtagctaa cgcattaagt accccgcctg gggagtacgg 840 

167 ccgcaaggct aaaactcaaa ggaattgacg ggggcccgca caagcggcgg agcatgtgga 900 

168 ttaattcgat gcaacgcgaa gaaccttacc tgggtttgac atgcacagga cgccagtaga 960 

169 gatattggtt cccttgtggc ctgtgtgcag gtggtgcatg gctgtcgtca gctcgtgtcg 102 0 

170 tgagatgttg ggttaagtcc cgcaacgagc gcaacccttg tctcatgttg ccagcacgtt 1080 

171 atggtgggga ctcgtgagag actgccgggg tcaactcgga ggaaggtggg gatgacgtca 1140 

172 agtcatcatg ccccttatgt ccagggcttc acacatgcta caatggccgg tacaaagggc 1200 

173 tgcgatgccg tgaggtggag cgaatccttt caaagccggt ctcagttcgg atcggggtct 1260 

174 gcaactcgac cccgtgaagt cggagtcgct agtaatcgca gatcagcaac gctgcggtga 1320 

175 atacgttccc gggccttgta cacaccgccc gtcacgtcat gaaagtcggt aacacccgaa 1380 

176 gccggtggcc taacccttgt ggagggagcc gtcgaaggtg ggatcggcga ttgggacgaa 1440 

177 gtcgtaacaa ggtagccgta ccggaaggtg cggctggatc ac 1482 

181 <210> SEQ ID NO: 6 

182 <211> LENGTH: 1449 

183 <212> TYPE: DNA 

184 <213> ORGANISM: Mycobacterium fortuitum 

186 <400> SEQUENCE: 6 

187 ggcggcgtgc ttaacacatg caagtcgaac ggaaaggccc ttcgggtact cgagtggcga 60 

188 acgggtgagt aacacgtggg tgatctgccc tgcactttgg gataagcctg ggaaactggg 12 0 

189 tctaataccg aatatgaccg cgcacttcct ggtgtgtggt ggaaagcttt tgcggtgtgg 180 

190 gatgggcccg cggcctatca gcttgttggt ggggtaatgg cctaccaagg cgacgacggg 240 

191 tagccggcct gagagggtga ccggccacac tgggactgag atacggccca gactcctacg 3 00 

192 ggaggcagca gtggggaata ttgcacaatg ggcgcaagcc tgatgcagcg acgccgcgtg 360 

193 agggatgacg gccttcgggt tgtaaacctc tttcaatagg gacgaagcgc aagtgacggt 420 

194 acctatagaa gaaggaccgg ccaactacgt gccagcagcc gcggtaatac gtagggtccg 480 

195 agcgttgtcc ggaattactg ggcgtaaaga gctcgtaggt ggtttgtcgc gttgttcgtg 540 

196 aaaactcaca gcttaactgt gggcgtgcgg gcgatacggg cagactagag tactgcaggg 600 

197 gagactggaa ttcctggtgt agcggtggaa tgcgcagata tcaggaggaa caccggtggc 660 

198 gaaggcgggt ctctgggcag taactgacgc tgaggagcga aagcgtgggg agcgaacagg 720 

199 attagatacc ctggtagtcc acggcgtaaa cggtgggtac taggtgtggg tttccttcct 780 

200 tgggatccgt gccgtagcta acgcattaag taccccgcct ggggagtacg gccgcaaggc 840 

201 taaaactcaa agaaattgac ggggggccgc acaagcggcg gagcatgtgg attaattcga 900 

202 tgcaacgcga agaaccttac ctgggtttga catgcacagg acgccagtag agatattggt 960 

203 tcccttgtgg cctgtgtgca ggtggtgcat ggctgtcgtc agctcgtgtc gtgagatgtt 1020 

204 gggttaagtc ccgcaacgag cgcaaccctt atcttatgtt gccagcgcgt aatggcgggg 1080 

205 actcgtgaga gactgccggg gtcaactcgg aggaaggtgg ggatgacgtc aagtcatcat 1140 

206 gccccttatg tccagggctt cacacatgct acaatggccg gtacaaaggg ctgcgatgcc 1200 

207 gtgaggtgga gcgaatcctt tcaaagccgg tctcagttcg gatcggggtc tgcaactcga 1260 

208 ccccgtgaag tcggagtcgc tagtaatcgc agatcagcaa cgctgcggtg aatacgttcc 1320 

209 cgggccttgt acacaccgcc cgtcacgtca tgaaagtcgg taacacccga agccggtggc 1380 

210 ctaacccttg tggagggagc cgtcgaaggt gggatcggcg attgggacga agtcgtaaca 1440 

211 aggtagccg 1449 

215 <210> SEQ ID NO: 7 

216 <211> LENGTH: 1461 

217 <212> TYPE: DNA 

218 <213> ORGANISM: Mycobacterium gordonae 

220 <400> SEQUENCE: 7 

221 ggcggcgtgc ttaacacatg caagtcgaac ggtaaggccc ttcggggtac acgagtggcg 60 
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222 aacgggtgag taacacgtgg 

223 gtctaatacc gaataggacc 

224 ggatgggccc gcggcctatc 

225 gtagccggcc tgagagggtg 

226 gggaggcagc agtggggaat 

227 gggggatgac ggccttcggg 

228 tcgggctgac ggtaggtgga 
22 9 tacgtagggt gcgagcgttg 

230 cgcgttgttc gtgaaatctc 

231 gagtactgca ggggagactg 

232 gaacaccggt ggcgaaggcg 

233 gggagcgaac aggattagat 

234 gggtttcctt ccttgggatc 

235 acggccgcaa ggctaaaact 

236 tggattaatt cgatgcaacg 

237 cagagatgtc ggttcccttg 

238 gtcgtgagat gttgggttaa 

239 ggtaatgccg gggactcgtg 

240 gtcaagtcat catgcccctt 

241 gggctgcgat gccgcgaggt 

242 gtctgcaact cgaccccgtg 

243 gtgaatacgt tcccgggcct 

244 cgaagccagt ggcctaacct 

245 gaagtcgtaa caaggtagcc 

249 <210> SEQ ID NO: 8 

250 <211> LENGTH: 1527 

251 <212> TYPE: DNA 

252 <213> ORGANISM: Mycobacterium heckeshornense 

254 <400> SEQUENCE: 8 

255 tgatcctggc tcaggacgaa cgctggcggc gtgcttaaca catgcaagtc gaacggaaag 60 

256 gcccgcttcg gtgggtgctc gagtggcgaa cgggtgagta acacgtgggt gacctgccct 120 

257 gcacttcggg ataagcctgg gaaactgggt ctaataccgg ataggaccgc gccatgcatg 180 

258 tggtgtggtg gaaagcgtgt ggtagtggftg tgggatgggc ccgcggccta tcagcttgtt 240 

259 ggtggggtga tggcctacca aggcgacgac gggtagccgg cctgagaggg tgtccggcca 300 

260 cactgggact gagatacggc ccagactcct acgggaggca gcagtgggga atattgcaca 360 

261 atgggcgcaa gcctgatgca gcgacgccgc gtgggggatg acggccttcg ggttgtaaac 420 

262 ctctttcacc atcgacgaag ccgcagcttt tgttgtggtg acggtaggtg gagaagaagc 480 

263 accggccaac tacgtgccag cagccgcggt aatacgtagg gtgcaagcgt tgtccggaat 540 

264 tactgggcgt aaagagctcg taggcggctt gtcgcgttgt tcgtggaatg ccacagctta 600 

265 actgtgggcg tgcgggcgat acgggcaggc tggagtgctg caggggagac tggaattcct 660 

266 ggtgtagcgg tggaatgcgc agatatcagg aggaacaccg gtggcgaagg cgggtctctg 720 

267 ggcagtaact gacgctgagg agcgaaagcg tggggagcga acaggattag ataccctggt 780* 

268 agtccacgcc gtaaacggtg ggtactaggt gtgggttctt tcctgaagga tccgtgccgt 840 

269 agctaacgca ttaagtaccc cgcctgggga gtacggccgc aaggctaaaa ctcaaaggaa 900 

270 ttgacggggg cccgcacaag cggcggagca tgtggattaa ttcgatgcaa cgcgaagaac 960 

271 cttacctggg tttgacatgc acaggacgcg tctagagata ggcgttccct tgtggcctgt 1020 

272 gtgcaggtgg tgcatggctg tcgtcagctc gtgtcgtgag atgttgggtt aagtcccgca 1080 

273 acgagcgcaa cccttgtccc atgttgccag cacgtgatgg tggggactca tgggagactg 1140 

274 ccggggtcaa ctcggaggaa ggtggggatg acgtcaagtc atcatgcccc ttatgtccag 1200 



gtaatctgcc ctgcacatcg ggataagcct gggaaactgg 120 
acaggacaca tgtcctgtgg tggaaagctt ttgcggtgtg 180 
agcttgttgg tggggtgatg gcctaccaag gcgacgacgg 240 
tccggccaca ctgggactga gatacggccc agactcctac 300 
attgcacaat gggcgaaagc ctgat'gcagc gacgccgcgt 360 
ttgtaaacct ctttcaccat cgacgaaggt ccgggttttc 420 
gaagaagcac cggccaacta cgtgccagca gccgcggtaa 480 
tccggaatta ctgggcgtaa agagctcgta ggtggtttgt 540 
acggcttaac tgtgagcgtg cgggcgatac gggcagactt 600 
gaattcctgg tgtagcggtg gaatgcgcag atatcaggag 660 
ggtctctggg cagtaactga cgctgaggag cgaaagcgtg 72 0 
accctggtag tccacgccgt aaacggtggg tactaggtgt 780 
cgtgccgtag ctaacgcatt aagtaccccg cctggggagt 840 
caaagaaatt gacgggggcc cgcacaagcg gcggagcatg 900 
cgaagaacct tacctgggtt tgacatgcac aggacgccgg 960 
tggcctgtgt gcaggtggtg catgcctgtc gtcagctcgt 1020 
gtcccgcaac gagcgcaacc cttgtctcat gttgccagcg 1080 
agagactgcc ggggtcaact cggaggaagg tggggatgac 1140 
atgtccaggg cttcacacat gctacaatgg ccggtacaaa 12 00 
taagcgaatc cttttaaagc cggtctcagt tcggatcggg 1260 
aagtcggagt cgctagtaat cgcagatcag caacgctgcg 1320 
tgtacacacc gcccgtcacg tcatgaaagt cggtaacacc 1380 
ttgggaggga gctgtcgaag gtgggatcgg cgattgggac 1440 
g 1461 
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RAH SEQUENCE LISTING DATE: 02/24/2005 

PATENT APPLICATION: US/10/697 , 802A TIME: 12:09:13 

Input Set : D:\SEQUENCE LISTING.txt 
Output Set: N:\CRF4\02242005\J697802A.raw 

4 <110> APPLICANT: HAN, XIANG-YANG 

5 PHAM, AUDREY S. 

7 <120> TITLE OF INVENTION: METHOD OF DETERMING A SPECIES OF A BACTERIUM 
9 <130> FILE REFERENCE: 01-001 

11 <140> CURRENT APPLICATION NUMBER: 10/697, 802A 

12 <141> CURRENT FILING DATE: 2003-10-31 
14 <160> NUMBER OF SEQ ID NOS : 145 

16 <210> SEQ ID NO: 1 

17 <211> LENGTH: 1383 

18 <212> TYPE: DNA 

19 <213> ORGANISM: Mycobacterium abscessus 

21 <400> SEQUENCE: 1 . .. 

22 acatgcaagt cgaacgggaa aggcccttcg gggtactcga gtggcgaacg ggtgagtaac 60 

23 acgtgggtga tctgccctgc actctgggat aagcctggga aactgggtct aataccggat 120 

24 aggaccacac acttcatggt gagtggtgca aagcttttgc ggtgtgggat gagcccgcgg 180 

25 cctatcagct tgttggtggg gtaatggccc accaaggcga cgacgggtag ccggcctgag 240 

26 agggtgaccg gccacactgg gactgagata cggcccagac tcctacggga ggcagcagtg 3 00 

27 gggaatattg cacaatgggc gcaagcctga tgcagcgacg ccgcgtgagg gatgacggcc 360 

28 ttcgggttgt aaacctcttt cagtagggac gaagcgaaag tgacggtacc tacagaagaa 420 

29 ggaccggcca actacgtgcc agcagccgcg gtaatacgta gggtccgagc gttgtccgga 480 

30 attactgggc gtaaagagct cgtaggtggt ttgtcgcgtt gttcgtgaaa actcacagct 540 

31 taactgtggg cgtgcgggcg atacgggcag actagagtac tgcaggggag actggaattc 600 

32 ctggtgtagc ggtggaatgc gcagatatca ggaggaacac cggtggcgaa ggcgggtctc 660 

33 tgggcagtaa ctgacgctga ggagcgaaag cgtgggtagc gaacaggatt agataccctg 720 

34 gtagtccacg ccgtaaacgg tgggtactag gtgtgggttt ccttccttgg gatccgtgcc 780 

35 gtagctaacg cattaagtac cccgcctggg gagtacggtc gcaagactaa aactcaaagg 840 

36 aattgacggg ggcccgcaca agcggcggag catgtggatt aattcgatgc aacgcgaaga 900 

37 accttacctg ggtttgacat gcacaggacg tatctagaga taggtattcc cttgtggcct 960 

38 gtgtgcaggt ggtgcatggc tgtcgtcagc tcgtgtcgtg agatgttggg ttaagtcccg 1020 

39 caacgagcgc aacccttgtc ctatgttgcc agcgggtaat gccggggact cgtaggagac 1080 

40 tgccggggtc aactcggagg aaggtgggga tgacgtcaag tcatcatgcc ccttatgtcc 1140 

41 agggcttcac acatgctaca atggccagta cagagggctg cgaagccgta aggtggagcg 1200 

42 aatcccttaa agctggtctc agttcggatt ggggtctgca actcgacccc atgaagtcgg 1260 

43 agtcgctagt aatcgcagat cagcaacgct gcggtgaata cgttcccggg ccttgtacac 1320 

44 accgcccgtc acgtcatgaa agtcggtaac acccgaagcc agtggcctaa ccttttggag 1380 

45 gga 1383 

48 <210> SEQ ID NO: 2 

49 <211> LENGTH: 1454 

50 <212> TYPE: DNA 

51 <213> ORGANISM: Mycobacterium avium 

53 <400> SEQUENCE: 2 

54 gacgaacgct ggcggcgtgc ttaacacatg caagtcgaac ggaaaggcct cttcggaggt 60 

55 actcgagtgg cgaacgggtg agtaacacgt gggcaatctg ccctgcactt cgggataagc 120 
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56 ctgggaaact gggtctaata ccggatagga 

57 ttttgcggtg tgggatgggc ccgcggccta 

58 aggcgacgac gggtagccgg cctgagaggg 

59 ccagactcct acgggaggca gcagtgggga 

60 gcgacgccgc gtgggggatg acggccttcg 

61 gtccgggttt tctcggattg acggtaggtg 

62 cagccgcggt aatacgtagg gtgcgagcgt 

63 taggtggttt gtcgcgttgt tcgtgaaatc 

64 acgggcagac tagagtactg caggggagac 

65 agatatcagg aggaacaccg gtggcgaagg 

66 agcgaaagcg tggggagcga acaggattag 

67 ggtactaggt gtgggtttcc ttccttggga 

68 cgcctgggga gtacggccgc aaggctaaaa 

69 cggcggagca tgtggattaa ttcgatgcaa 

70 acaggacgcg tctagagata ggcgttccct 

71 tcgtcagctc gtgtcgtgag atgttgggtt 

72 atgttgccag cgggtaatgc cggggactcg 

73 ggtggggatg acgtcaagtc atcatgcccc 

74 ggccggtaca aagggctgcg atgccgtaag 

75 gttcggattg gggtctgcaa ctcgacccca 

76 agcaacgctg cggtgaatac gttcccgggc 

77 gtcggtaaca cccgaagcca gtggcctaac 

78 tcggcgattg ggac 1454 

82 <210> SEQ ID NO: 3 

83 <211> LENGTH: 1421 I 

84 <212> TYPE: DNA / 

85 <213> ORGANISM: ORGANXSWf Mycobacterium bovis 

87 <400> SEQUENCE: 3 

88 ggcggcgtgc ttaacacatg caagtcgaac ggaaaggtct cttcggagat actcgagtgg 60 

89 cgaacgggtg agtaacacgt gggtgatctg ccctgcactt cgggataagc ctgggaaact 120 

90 gggtctaata ccggatagga ccacgggatg catgtcttgt ggtggaaagc gctttagcgg 180 

91 tgtgggatga gcccgcggcc tatcagcttg ttggtggggt gacggcctac caaggcgacg 240 

92 acgggtagcc ggcctgagag ggtgtccggc cacactggga ctgagatacg gcccagactc 300 

93 ctacgggagg cagcagtggg gaatattgca caatgggcgc aagcctgatg cagcgacgcc 360 

94 gcgtggggga tgacggcctt cgggttgtaa acctctttca ccatcgacga aggtccgggt 420 

95 tctctcggat tgacggtagg tggagaagaa gcaccggcca actacgtgcc agcagccgcg 480 

96 gtaatacgta gggtgcgagc gttgtccgga attactgggc gtaaagagct cgtaggtggt 540 

97 ttgtcgcgtt gttcgtgaaa tctcacggct taactgtgag cgtgcgggcg atacgggcag 600 

98 actagagtac tgcaggggag actggaattc ctggtgtagc ggtggaatgc gcagatatca 660 

99 ggaggaacac cggtggcgaa ggcgggtctc tgggcagtaa ctgacgctga ggagcgaaag 720 

100 cgtggggagc gaacaggatt agataccctg gtagtccacg ccgtaaacgg tgggtactag 780 

101 gtgtgggttt ccttccttgg gatccgtgcc gtagctaacg cattaagtac cccgcctggg 840 

102 gagtacggcc gcaaggctaa aactcaaagg aattgacggg ggcccgcaca agcggcggag 900 

103 catgtggatt aattcgatgc aacgcgaaga accttacctg ggtttgacat gcacaggacg 960 

104 cgtctagaga taggcgttcc cttgtggcct gtgtgcaggt ggtgcatggc tgtcgtcagc 1020 

105 tcgtgtcgtg agatgttggg ttaagtcccg caacgagcgc aacccttgtc tcatgttgcc 1080 

106 agcacgtaat ggtggggact cgtgagagac tgccggggtc aactcggagg aaggtgggga 1140 

107 tgacgtcaag tcatcatgcc ccttatgtcc agggcttcac acatgctaca atggccggta 12 00 

108 caaagggctg cgatgccgcg aggttaagcg aatccttaaa agccggtctc agttcggatc 1260 



cctcaagacg catgtcttct ggtggaaagc 180 
tcagcttgtt ggtggggtga cggcctacca 240 
tgtccggcca cactgggact gagatacggc 300 
atattgcaca atgggcgcaa gcctgatgca 360 
ggttgtaaac ctctttcacc atcgacgaag 42 0 
gagaagaagc accggccaac tacgtgccag 480 
tgtccggaat tactgggcgt aaagagctcg 54 0 
tcacggctta actgtgagcg tgcgggcgat 600 
tggaattcct ggtgtagcgg tggaatgcgc 660 
cgggtctctg ggcagtaact gacgctgagg 720 
ataccctggt agtccacgcc gtaaacggtg 780 
tccgtgccgt agctaacgca ttaagtaccc 840 
ctcaaaggaa ttgacggggg cccgcacaag 900 
cgcgaagaac cttacctggg tttgacatgc 960 
tgtggcctgt gtgcaggtgg tgcatggctg 1020 
aagtcccgca acgagcgcaa cccttgtctc 1080 
tgagagactg ccggggtcaa ctcggaggaa 1140 
ttatgtccag ggcttcacac atgctacaat 1200 
gttaagcgaa tccttttaaa gccggtctca 1260 
tgaagtcgga gtcgctagta atcgcagatc 1320 
cttgtacaca ccgcccgtca cgtcatgaaa 1380 
ccttttggga gggagctgtc gaaggtggga 1440 
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109 ggggtctgca actcgacccc gtgaagtcgg agtcgctagt aatcgcagat cagcaacgct 1320 

110 gcggtgaata cgttcccggg ccttgtacac accgcccgtc acgtcatgaa agtcggtaac 1380 

111 acccgaagcc agtggcctaa cccttgggag ggagctgtcg a 1421 

114 <210> SEQ ID NO: 4 

115 <211> LENGTH: 1439 



116 <212> TYPE: DNA \ 

LSM: I 



111 <213> ORGANISM: QPGANTSW: Mycobacterium chelonae 

119 <400> SEQUENCE: 4 

120 gacgaacgct ggcggcgtgc ttaacacatg caagtcgaac gggaaaggcc cttcggggta 60 

121 ctcgagtggc gaacgggtga gtaacacgtg ggtgatctgc cctgcactct gggataagcc 120 

122 tgggaaactg ggtctaatac cggataggac cacacacttc atggtgagtg gtgcaaagct 180 

123 tttgcggtgt gggatgagcc cgcggcctat cagcttgttg gtggggtaat ggcccaccaa 240 

124 ggcgacgacg ggtagccggc ctgagagggt gaccggccac actgggactg agatacggcc 300 

125 cagactccta cgggaggcag cagtggggaa tattgcacaa tgggcgcaag cctgatgcag 360 

126 cgacgccgcg tgagggatga cggccttcgg gttgtaaacc tctttcagta gggacgaagc 420 

127 gaaagtgacg gtacctacag aagaaggacc ggccaactac gtgccagcag ccgcggtaat 480 

128 acgtagggtc cgagcgttgt ccggaattac tgggcgtaaa gagctcgtag gtggtttgtc 540 
12 9 gcgttgttcg tgaaaactca cagcttaact gtgggcgtgc gggcgatacg ggcagactag 600 

130 agtactgcag gggagactgg aattcctggt gtagcggtgg aatgcgcaga tatcaggagg 660 

131 aacaccggtg gcgaaggcgg gtctctgggc agtaactgac gctgaggagc gaaagcgtgg 720 

132 gtagcgaaca ggattagata ccctggtagt ccacgccgta aacggtgggt actaggtgtg 780 

133 ggtttccttc cttgggatcc gtgccgtagc taacgcatta agtaccccgc ctggggagta 840 

134 cggtcgcaag actaaaactc aaaggaattg acgggggccc gcacaagcgg cggagcatgt 900 

135 ggattaattc gatgcaacgc gaagaacctt acctgggttt gacatgcgca ggacgtatct 960 

136 agagataggt attcccttgt ggcctgcgtg caggtggtgc atggctgtcg tcagctcgtg 1020 

137 tcgtgagatg ttgggttaag tcccgcaacg agcgcaaccc ttgtcctatg ttgccagcgg 1080 

138 gtaatgccgg ggactcgtag gagactgccg gggtcaactc ggaggaaggt ggggatgacg 1140 

139 tcaagtcatc atgcccctta tgtccaggct ttcacacatg ctacaatggc cagtacagag 1200 

140 ggctgcgaag ccgcaaggtg gagcgaatcc cttaaagctg gtctcagttc ggattggggt 1260 

141 ctgcaactcg accccatgaa gtcggagtcg ctagtaatcg cagatcagca acgctgcggt 1320 

142 gaatacgttc ccgggccttg tacacaccgc ccgtcmcgtc atgaaagtcg gtaacacccg 1380 

143 aagccagtgg cctaaccttt tggagggagc tgtcgaaggt gggatcggcg attgggacg 1439 

147 <210> SEQ ID NO: 5 

148 <211> LENGTH: 1482 

149 <212> TYPE: DNA 

150 <213> ORGANISM: Mycobacterium farcinogenes 

152 <400> SEQUENCE: 5 

153 cgaacgctcg cggcgtgctt aacacatgca agtcgaacgg aaaggccctt cggggtactc 60 

154 gagtggcgaa cgggtgagta acacgtgggt gatctgccct gcactttggg ataagcctgg 120 

155 gaaactgggt ctaataccgg ataggaccac gcgcttcatg gtgtgtggtg gaaagctttt 180 

156 gcggtgtggg atgggcccgc ggcctatcag cttgttggtg gggtaatggc ctaccaaggc 240 

157 gacgacgggt agccggcctg agagggtgac cggccacact gggactgaga tacggcccag 300 

158 actcctacgg gaggcagcag tggggaatat tgcacaatgg gcgcaagcct gatgcagcga 360 

159 cgccgcgtga gggatgacgg ccttcgggtt gtaaacctct ttcaataggg acgaagcgca 420 

160 agtgacggta cctatagaag aaggaccggc caactacgtg ccagcagccg cggtaatacg 480 

161 tagggtccga gcgttgtccg gaattactgg gcgtaaagag ctcgtaggtg gtttgtcgcg 540 

162 ttgttcgtga aaactcacag cttaactgtg ggcgtgcggg cgatacgggc agactagagt 600 

163 actgcagggg agactggaat tcctggtgta gcggtggaat gcgcagatat caggaggaac 660 

164 accggtggcg aaggcgggtc tctgggcagt aactgacgct gaggagcgaa agcgtgggga 720 
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165 gcgaacagga ttagataccc tggtagtcca cgccgtaaac ggtgggtact aggtgtgggt 780 

166 ttccttcctt gggatccgtg ccgtagctaa cgcattaagt accccgcctg gggagtacgg 840 

167 ccgcaaggct aaaactcaaa ggaattgacg ggggcccgca caagcggcgg agcatgtgga 900 

168 ttaattcgat gcaacgcgaa gaaccttacc tgggtttgac atgcacagga cgccagtaga 960 

169 gatattggtt cccttgtggc ctgtgtgcag gtggtgcatg gctgtcgtca gctcgtgtcg 1020 

170 tgagatgttg ggttaagtcc cgcaacgagc gcaacccttg tctcatgttg ccagcacgtt 1080 

171 atggtgggga ctcgtgagag actgccgggg tcaactcgga ggaaggtggg gatgacgtca 1140 

172 agtcatcatg ccccttatgt ccagggcttc acacatgcta caatggccgg tacaaagggc 1200 

173 tgcgatgccg tgaggtggag cgaatccttt caaagccggt ctcagttcgg atcggggtct 1260 

174 gcaactcgac cccgtgaagt cggagtcgct agtaatcgca gatcagcaac gctgcggtga 1320 

175 atacgttccc gggccttgta cacaccgccc gtcacgtcat gaaagtcggt aacacccgaa 1380 

176 gccggtggcc taacccttgt ggagggagcc gtcgaaggtg ggatcggcga ttgggacgaa 1440 

177 gtcgtaacaa ggtagccgta ccggaaggtg cggctggatc ac 1482 

181 <210> SEQ ID NO: 6 

182 <211> LENGTH: 1449 

183 <212> TYPE: DNA 

184 <213> ORGANISM: Mycobacterium fortuitum 

186 <400> SEQUENCE: 6 

187 ggcggcgtgc ttaacacatg caagtcgaac ggaaaggccc ttcgggtact cgagtggcga 60 

188 acgggtgagt aacacgtggg tgatctgccc tgcactttgg gataagcctg ggaaactggg 120 

189 tctaataccg aatatgaccg cgcacttcct ggtgtgtggt ggaaagcttt tgcggtgtgg 180 

190 gatgggcccg cggcctatca gcttgttggt ggggtaatgg cctaccaagg cgacgacggg 240 

191 tagccggcct gagagggtga ccggccacac tgggactgag atacggccca gactcctacg 300 

192 ggaggcagca gtggggaata ttgcacaatg ggcgcaagcc tgatgcagcg acgccgcgtg 360 

193 agggatgacg gccttcgggt tgtaaacctc tttcaatagg gacgaagcgc aagtgacggt 420 

194 acctatagaa gaaggaccgg ccaactacgt gccagcagcc gcggtaatac gtagggtccg 480 

195 agcgttgtcc ggaattactg ggcgtaaaga gctcgtaggt ggtttgtcgc gttgttcgtg 540 

196 aaaactcaca gcttaactgt gggcgtgcgg gcgatacggg cagactagag tactgcaggg 600 

197 gagactggaa ttcctggtgt agcggtggaa tgcgcagata tcaggaggaa caccggtggc 660 

198 gaaggcgggt ctctgggcag taactgacgc tgaggagcga aagcgtgggg agcgaacagg 720 

199 attagatacc ctggtagtcc acggcgtaaa cggtgggtac taggtgtggg tttccttcct 780 

200 tgggatccgt gccgtagcta acgcattaag taccccgcct ggggagtacg gccgcaaggc 840 

201 taaaactcaa agaaattgac ggggggccgc acaagcggcg gagcatgtgg attaattcga 900 

202 tgcaacgcga agaaccttac ctgggtttga catgcacagg acgccagtag agatattggt 960 

203 tcccttgtgg cctgtgtgca ggtggtgcat ggctgtcgtc agctcgtgtc gtgagatgtt 1020 

204 gggttaagtc ccgcaacgag cgcaaccctt atcttatgtt gccagcgcgt aatggcgggg 1080 

205 actcgtgaga gactgccggg gtcaactcgg aggaaggtgg ggatgacgtc aagtcatcat 1140 

206 gccccttatg tccagggctt cacacatgct acaatggccg gtacaaaggg ctgcgatgcc 1200 

207 gtgaggtgga gcgaatcctt tcaaagccgg tctcagttcg gatcggggtc tgcaactcga 1260 

208 ccccgtgaag tcggagtcgc tagtaatcgc agatcagcaa cgctgcggtg aatacgttcc 1320 

209 cgggccttgt acacaccgcc cgtcacgtca tgaaagtcgg taacacccga agccggtggc 1380 

210 ctaacccttg tggagggagc cgtcgaaggt gggatcggcg attgggacga agtcgtaaca 1440 

211 aggtagccg 1449 

215 <210> SEQ ID NO: 7 

216 <211> LENGTH: 1461 

217 <212> TYPE: DNA 

218 <213> ORGANISM: Mycobacterium gordonae 

220 <400> SEQUENCE: 7 

221 ggcggcgtgc ttaacacatg caagtcgaac ggtaaggccc ttcggggtac acgagtggcg 60 
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222 aacgggtgag taacacgtgg gtaatctgcc ctgcacatcg ggataagcct gggaaactgg 120 

223 gtctaatacc gaataggacc acaggacaca tgtcctgtgg tggaaagctt ttgcggtgtg 180 

224 ggatgggccc gcggcctatc agcttgttgg tggggtgatg gcctaccaag gcgacgacgg 240 

225 gtagccggcc tgagagggtg tccggccaca ctgggactga gatacggccc agactcctac 300 

226 gggaggcagc agtggggaat attgcacaat gggcgaaagc ctgatgcagc gacgccgcgt 360 

22 7 gggggatgac ggccttcggg ttgtaaacct ctttcaccat cgacgaaggt ccgggttttc 420 

228 tcgggctgac ggtaggtgga gaagaagcac cggccaacta cgtgccagca gccgcggtaa 480 

229 tacgtagggt gcgagcgttg tccggaatta ctgggcgtaa agagctcgta ggtggtttgt 540 

230 cgcgttgttc gtgaaatctc acggcttaac tgtgagcgtg cgggcgatac gggcagactt 600 

231 gagtactgca ggggagactg gaattcctgg tgtagcggtg gaatgcgcag atatcaggag 660 

232 gaacaccggt ggcgaaggcg ggtctctggg cagtaactga cgctgaggag cgaaagcgtg 720 

233 gggagcgaac aggattagat accctggtag tccacgccgt aaacggtggg tactaggtgt 780 

234 gggtttcctt ccttgggatc cgtgccgtag ctaacgcatt aagtaccccg cctggggagt 840 

235 acggccgcaa ggctaaaact caaagaaatt gacgggggcc cgcacaagcg gcggagcatg 900 

236 tggattaatt cgatgcaacg cgaagaacct tacctgggtt tgacatgcac aggacgccgg 960 

237 cagagatgtc ggttcccttg tggcctgtgt gcaggtggtg catgcctgtc gtcagctcgt 1020 

238 gtcgtgagat gttgggttaa gtcccgcaac gagcgcaacc cttgtctcat gttgccagcg 1080 

23 9 ggtaatgccg gggactcgtg agagactgcc ggggtcaact cggaggaagg tggggatgac 1140 

240 gtcaagtcat catgcccctt atgtccaggg cttcacacat gctacaatgg ccggtacaaa 1200 

241 gggctgcgat gccgcgaggt taagcgaatc cttttaaagc cggtctcagt tcggatcggg 1260 

242 gtctgcaact cgaccccgtg aagtcggagt cgctagtaat cgcagatcag caacgctgcg 1320 

243 gtgaatacgt tcccgggcct tgtacacacc gcccgtcacg tcatgaaagt cggtaacacc 1380 

244 cgaagccagt ggcctaacct ttgggaggga gctgtcgaag gtgggatcgg cgattgggac 1440 

245 gaagtcgtaa caaggtagcc g 1461 

249 <210> SEQ ID NO: 8 

250 <211> LENGTH: 1527 

251 <212> TYPE: DNA 

252 <213> ORGANISM: Mycobacterium heckeshornense 

254 <400> SEQUENCE: 8 

255 tgatcctggc tcaggacgaa cgctggcggc gtgcttaaca catgcaagtc gaacggaaag 60 

256 gcccgcttcg gtgggtgctc gagtggcgaa cgggtgagta acacgtgggt gacctgccct 120 

257 gcacttcggg ataagcctgg gaaactgggt ctaataccgg ataggaccgc gccatgcatg 180 

258 tggtgtggtg gaaagcgtgt ggtagtggtg tgggatgggc ccgcggccta tcagcttgtt 240 

259 ggtggggtga tggcctacca aggcgacgac gggtagccgg cctgagaggg tgtccggcca 300 

260 cactgggact gagatacggc ccagactcct acgggaggca gcagtgggga atattgcaca 360 

261 atgggcgcaa gcctgatgca gcgacgccgc gtgggggatg acggccttcg ggttgtaaac 420 

262 ctctttcacc atcgacgaag ccgcagcttt tgttgtggtg acggtaggtg gagaagaagc 480 

263 accggccaac tacgtgccag cagccgcggt aatacgtagg gtgcaagcgt tgtccggaat 540 

264 tactgggcgt aaagagctcg taggcggctt gtcgcgttgt tcgtggaatg ccacagctta 600 

265 actgtgggcg tgcgggcgat acgggcaggc tggagtgctg caggggagac tggaattcct 660 

266 ggtgtagcgg tggaatgcgc agatatcagg aggaacaccg gtggcgaagg cgggtctctg 720 

267 ggcagtaact gacgctgagg agcgaaagcg tggggagcga acaggattag ataccctggt 780 

268 agtccacgcc gtaaacggtg ggtactaggt gtgggttctt tcctgaagga tccgtgccgt 840 

269 agctaacgca ttaagtaccc cgcctgggga gtacggccgc aaggctaaaa ctcaaaggaa 900 

270 ttgacggggg cccgcacaag cggcggagca tgtggattaa ttcgatgcaa cgcgaagaac 960 

271 cttacctggg tttgacatgc acaggacgcg tctagagata ggcgttccct tgtggcctgt 1020 

272 gtgcaggtgg tgcatggctg tcgtcagctc gtgtcgtgag atgttgggtt aagtcccgca 1080 

273 acgagcgcaa cccttgtccc atgttgccag cacgtgatgg tggggactca tgggagactg 1140 

274 ccggggtcaa ctcggaggaa ggtggggatg acgtcaagtc atcatgcccc ttatgtccag 1200 
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